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APPARATUS, METHOD AND SYSTEM FOR
PROVIDING VARIABLE ALERTING
PATTERNS FOR MULTIPLE LEG
TELECOMMUNICATION SESSIONS

CROSS-REFERENCE TO RELATED
APPLICATTONS

This application 1s related to Baiyor et al., U.S. patent
application Ser. No. 09/094,837, entitled “Apparatus,
Method And System For Controlling The Start Of Alerting
Of Multiple Leg Telecommunication Sessions”, filed Jun.
15, 1998, commonly assigned to Lucent Technologies, Inc.,
and 1ncorporated by reference herein, with priority claimed
for all commonly disclosed subject matter (the “first related
application”).

This application 1s related to Baiyor et al., U.S. patent
application Ser. No. 09/097,334, entitled “Apparatus,
Method And System For Controlling Secondary Treatment
By a Distant Switch Of Multiple Leg Telecommunication
Sessions”, filed Jun. 15, 1998, commonly assigned to Lucent
Technologies, Inc., and incorporated by reference herein,
with priority claimed for all commonly disclosed subject
matter (the “second related application”).

This application 1s related to Baiyor et al., U.S. patent
application Ser. No. 09/097,527, entitled “Apparatus,
Method And System For Providing Information To A Called
Party In Multiple Leg Telecommunication Sessions”, filed
Jun. 15, 1998, commonly assigned to Lucent Technologies,
Inc., and incorporated by reference herein, with priority
claimed for all commonly disclosed subject matter (the
“third related application”).

FIELD OF THE INVENTION

The present invention relates 1n general to telecommuni-
cation systems, and more particularly, to an apparatus,
method and system for providing variable alerting patterns
for multiple leg telecommunication sessions.

BACKGROUND OF THE INVENTION

With the advent of increasingly sophisticated telecommu-
nication services, various proposals have been made to
allow a single call, incoming to a telecommunication switch,
to branch into multiple, independent outgoing calls (or legs)
to different called parties, during the same period of time.
These 1mcoming and multiple outgoing calls may be
wireline, such as PSTN (public switched telephone
network), ISDN (integrated services digital network), or
T1/E1 wireline calls, or may be wireless, such as cellular
calls or other mobile service communications.

Once such proposal 1s 1included in the ANSI-41 specifi-
cation promulgated by the American National Standards
Institute for wireless telecommunication, such as cellular
communication, and 1s referred to as “flexible alerting”. The
ANSI-41 flexible alerting specification, however, does not
include any specific directions or guidelines for implemen-
tation and control of such independent, concurrent outgoing
multiple leg calls.

Other prior art systems also do not provide for multiple
outgoing calls, to different parties, during the same time
period. Rather, such known systems provide for individual,
sequential calls rather than multiple, concurrent outgoing
calls. For example, the incoming call may first alert a home
telephone having a first directory number; if the first call 1s
unanswered, that call leg 1s dropped and a second telephone
having a different, second directory number 1s alerted, such
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2

as a cellular phone. If the second call 1s unanswered, that
second call leg 1s dropped, and a third line having a third
directory number 1s alerted, such as a pager.

As a consequence, a need remains for an apparatus,
method and system to implement and control multiple,
independent outgoing communication sessions (or call legs)
originating from a single incoming call leg. Such an
apparatus, method and system should also provide for vari-
able alerting patterns of the multiple, independent outgoing,
communication legs or links, such as providing concurrent
or simultaneous alerting, sequential alerting, cascade
alerting, or pyramid alerting. Such an apparatus, method and
system should be user friendly and user transparent. Such an
apparatus, method and system should also be dynamic and
responsive to changing environmental and user conditions
which may arise in wireless or wireline communication
systems.

SUMMARY OF THE INVENTION

A system, apparatus and method are illustrated for pro-
viding variable alerting patterns for multiple leg telecom-
munication sessions, such as for concurrent alerting, sequen-
tial alerting, cascade alerting, or pyramid alerting of
outgoing call legs for a flexible alerting service. The pre-
ferred system embodiment 1includes a home location register
coupled to a mobile switching center. In the preferred system
embodiment, a mobile switching center receives an Incom-
ing call leg designating a primary directory number (“DN”).
A subscriber or other user of flexible alerting or other
multi-leg communications, typically predefines a group of
other directory numbers, referred to herein as secondary
DNs, which are to be associated with the primary DN, such
that when a call 1s placed to the primary DN, all of the
secondary DNs are alerted. Such a list or grouping may be
referred to as a flexible alerting group, or more broadly as an
alerting group. The incoming call to the primary DN 1is then
to be processed by a mobile switching center, which then
directs the incoming call to the multiple different mobile or
wireline secondary DNs of the user’s predefined alerting
ogroup, creating multiple different outgoing communication
legs to these differing and independent directory numbers.
Whichever outgoing call leg 1s first to answer will receive
the call and be connected to the calling party, with the other
call legs released (i.e., dropped or torn down, with their
corresponding alerting ceased).

To provide for variable alerting patterns for these multiple
outgoing call legs, 1n accordance with the present invention,
the home location register has, stored 1n a memory, a
plurality of secondary directory numbers associated with the
primary directory number, such as an ANSI compatible pilot
directory number. For each secondary directory number of
the plurality of secondary directory numbers, the home
location register further has stored in the memory three
corresponding parameters: first, a corresponding timing
delay parameter, referred to as a ring start adjustment time
(“RSAT”) parameter; second, a corresponding no answer
time (“NAT”) parameter; and third, a corresponding termi-
nation trigger (no answer termination trigger) parameter.
When the mobile switching center receives an incoming call
leg designating the primary directory number, 1t requests this
information from the home location register, consisting of
the listing of secondary DNs and their corresponding RSAT,
NAT, and termination trigger parameters. The mobile
switching center then differentially processes and routes
cach outgoing call leg associated with each secondary
directory number, of the plurality of secondary directory
numbers, according to its corresponding RSAT, NAT, and
termination trigger parameters.
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The timing delay (or RSAT) parameter is utilized to
independently control the start of alerting of each outgoing
call leg, providing any desired variation concerning when
cach outgoing leg will begin to be alerted. The no answer
time (or NAT) parameter is utilized, also on an independent
and 1ndividual basis, to determine how long each of these
outgoing call legs will continue to be alerted prior to being
answered, 1f answered at all. If and when an i1ndividual

outgoing call leg has remained unanswered (and its no
answer time period has elapsed or expired), the termination
trigger parameter 1s utilized to determine how that outgoing
call leg 1s to be treated or handled, such as whether it will
be released or torn down, or whether further instructions will
be requested.

In accordance with the present invention, varying each of
these parameters, independently for each outgoing call leg,
provides corresponding variable alerting patterns. In the
preferred embodiment, these patterns include concurrent or
simultaneous alerting, sequential alerting, cascade alerting,
and pyramid alerting.

More specifically, the mobile switching center waits an
initial predetermined period of time, determined by a small-
est timing delay parameter of a plurality of corresponding
timing delay parameters, and following the initial predeter-
mined period of time, the mobile switching center routes a
first outgoing call leg to a first secondary directory number,
of the plurality of secondary directory numbers, correspond-
ing to the smallest timing delay parameter, Next, the mobile
switching center waits a subsequent predetermined period of
fime, determined by a next smallest timing delay parameter
of the plurality of corresponding timing delay parameters,
and following the subsequent predetermined period of time,
the mobile switching center routes a outgoing call leg to
another secondary directory number, of the plurality of
secondary directory numbers, corresponding to the next
smallest timing delay parameter. Unless a previously routed
outgoing call leg has been answered, the mobile switching
center continues such corresponding waiting and routing,
according to the various timing delay parameters, until all
outgoing call legs corresponding to the plurality of second-
ary directory numbers have been routed.

Concurrently with such differential processing and
routing, the mobile switching center monitors each outgoing
call leg, and allows each such outgoing call leg to continue
to be alerted either until one of the outgoing call legs has
been answered, or until the corresponding no answer time
has expired for the particular outgoing call leg. For example,
depending upon the selected alerting pattern, such as for
sequential alerting, following expiration of the NAT for a
first outgoing call leg, a second outgoing call leg may begin
to be alerted (with a corresponding RSAT), and following
expiration of the NAT for the second outgoing call leg, a
third outgoing call leg may begin to be alerted (with corre-
sponding RSAT). Also concurrently, following the expira-
tion (if any) of the various NAT parameters, the no answer
termination trigger (equivalently referred to herein as a
“termination trigger”) parameters are utilized to determine
how each such corresponding outgoing call leg 1s to be
treated.

In the various embodiments, for each outgoing call leg,
the timing delay parameter and the no answer time param-

cter are contained as parameters within a Termination List of
a modified ANSI compatible LocationRequest RETURN

RESULT. To obtain the listing of secondary DNs and their
parameters (corresponding to the primary DN) the mobile
switching center transmits an ANSI compatible Location-
Request to the home location register. The home location
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4

register transmits to the mobile switching center a modified
ANSI compatible LocationRequest RETURN RESULT
containing, for each secondary directory number of the
plurality of secondary directory numbers, the corresponding
RSAT, NAIT, and Termination Trigger parameters. In
addition, the home location register may also transmit an
ANSI compatible RoutingRequest to a serving mobile
switching center for determining a temporary local directory
number for a roaming mobile unit corresponding to a
secondary directory number of the plurality of secondary
numbers, and will then receive an ANSI compatible Rout-
ingRequest RETURN RESULT from the serving mobile

switching center.

Numerous other advantages and features of the present
invention will become readily apparent from the following
detailed description of the invention and the embodiments
thereof, from the claims and from the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a graphical diagram illustrating a timing
scheme for alerting of multiple outgoing communication
sesslons commencing upon processing of an mcoming call
to a network switch, 1n accordance with the prior art.

FIG. 1B 1s a graphical diagram 1illustrating a timing
scheme for concurrent alerting of multiple outgoing com-
munication sessions 1n accordance with the invention dis-

closed m the first related application.

FIG. 2 1s a graphical diagram 1illustrating a concurrent
alerting timing scheme for multiple outgoing communica-
fion sessions 1n accordance with the present imnvention.

FIG. 3A 1s a graphical diagram 1llustrating a sequential
alerting timing scheme for multiple outgoing communica-
tion sessions 1n accordance with the present invention.

FIG. 3B 1s a graphical diagram 1illustrating a second
sequential alerting timing scheme for multiple outgoing
communication sessions 1n accordance with the present
invention, 1 which all outgoing call legs have approxi-
mately equal processing and routing time periods.

FIG. 4 1s a graphical diagram illustrating a cascade
alerting timing scheme for multiple outgoing communica-
fion sessions 1n accordance with the present invention.

FIG. 5 1s a graphical diagram illustrating a pyramid
alerting timing scheme for multiple outgoing communica-
fion sessions 1n accordance with the present invention.

FIG. 6 1s a block diagram illustrating a first system
embodiment 1n accordance with the present 1nvention.

FIG. 7 1s a block diagram illustrating a second system
embodiment for wireless communication 1n accordance with
the present mvention.

FIG. 8 1s a block diagram illustrating an apparatus
embodiment 1n accordance with the present invention.

FIG. 9 1s a flow diagram 1llustrating a method embodi-
ment 1n accordance with the present invention.

FIG. 10 1s a flow diagram 1llustrating a preferred method
embodiment for wireless communication in accordance with
the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

While the present invention 1s susceptible of embodiment
in many different forms, there are shown 1n the drawings and
will be described herein in detail specific embodiments
thereof, with the understanding that the present disclosure 1s
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to be considered as an exemplification of the principles of
the invention and 1s not mtended to limit the mmvention to the
specific embodiments 1llustrated.

As mentioned above, a need remains for an apparatus,
method and system to implement and control multiple,
independent outgoing communication sessions (or call legs)
originating from a single call leg incoming to a telecommu-
nication switch. In accordance with the present invention, an
apparatus, method and system implement and control such

multiple, independent outgoing communication Sess1Ons.
More particularly, the apparatus, method and system in
accordance with the present mvention provide for variable
alerting patterns of these multiple, mmdependent outgoing
communication sessions, such as providing concurrent or
simultaneous alerting, sequential alerting, cascade alerting,
and pyramid alerting. The apparatus, method and system of
the present invention also are user friendly and user trans-
parent. In addition, the apparatus, method and system are
dynamic and responsive to changing environmental and user
conditions which may arise 1in wireline or wireless commu-
nication systems, such as potentially changing locations of
mobile telephones.

As mentioned above, the new ANSI-41 specification
provides a communications standard for flexible alerting for
wireless communications, as a terminating feature or termi-
nating call service. In this specification, a call 1s placed to a
special directory number (“DN”) referred to as a pilot
directory number (“pilot DN”) or as a primary directory
number (“primary DN”). A subscriber or other user of
flexible alerting or other multi-leg communications, typi-
cally predefines a group of other directory numbers, referred
to herein as secondary DNs, which are to be associated with
the pilot or primary DN, such that when a call 1s placed to
the primary DN, all of the secondary DNs are alerted. Such
a list or grouping may be referred to as a flexible alerting
group, or more broadly as an alerting group or a secondary
DN group, (and may also be referred to as a termination
group or list when incorporated 1n certain response messages
discussed below). The incoming call to the pilot DN is then
to be processed by a mobile switch, which then directs the
incoming call to the multiple different mobile or wireline
seccondary DNs of the user’s predefined alerting group,
creating multiple different outgoing communication legs to
these differing and mmdependent directory numbers. Which-
ever outgoing call leg 1s first to answer will receive the call
and be connected to the calling party, with the other call legs
released (i.e., dropped or torn down, with their correspond-
ing alerting ceased).

Such flexible alerting or other multi-leg communication
may be useful, for example, 1n businesses involving sales,
repairs, or dispatching services. Such flexible alerting may
also be useful for other business and personal uses, such as
multiple calls to a home, office, and cellular telephone. For
example, a child may call a single DN, namely, a parent’s
pilot DN, which will then alert the telephones at all the
assoclated directory numbers or lines defined 1n the parent’s
alerting group or list, such as their home DN, business office
DN, home office DN, and cellular or other mobile telephone
DN. Presuming the parent 1s present, the parent will be
alerted at any and all of these locations from the placement
of a single telephone call.

The ANSI-41 specification, however, does not address the
fiming or control of these multiple outgoing calls. Rather,
the ANSI-41 specification merely addresses and requires
that an incoming call to a pilot DN be routed to the
assoclated, secondary DNs of the flexible alerting group,
with the calling party ultimately connected to the answering,
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party. As an example of this lack of timing control, FIG. 1A
1s a graphical diagram 1llustrating a potential timing scheme
100, under the ANSI-41 specification, for alerting of mul-
fiple outgoing communication sesslons commencing upon

processing of the incoming call to a network (mobile)
switch. This lack of timing control (illustrated in FIG. 1A)
1s also 1mplicit in the various references cited in the related

applications, such as Kugell et al. U.S. Pat. No. 5,802,160,
which begin simultaneous processing of alerting for all
outgoing call legs, without any intermediate delay and
differential processing of the present mnvention, and without
recard for the timing of when alerting begins for each
outgoing call leg.

As 1llustrated 1n FIG. 1A, an incoming call 105 1s received
and processed by a network switch when time (t) equals
zero. Following processing of the incoming call leg, at t=0,
call placement and other processing commences at the same
time for four independent outgoing communication sess10nS
A, B, C and D. As 1llustrated, such communication sessions
typically have different processing times, namely, process-
ing times (1llustrated as lines having reference numbers 110,
115, 120 and 1285, respectively), having respective durations
of X, W, Y and Z,. Such different processing times may
typically result because each outgoing call is independent
and 1s generally placed to a different location. For example,
outgoing call B may be placed to a directory number on the
same network switch, and as a consequence, has the com-
paratively shortest processing duration 115, with alerting of
its corresponding telephone(s) commencing at time t=W.
Outgoing call A may be routed through a PSTN and/or an
ISDN system, and has the next shortest processing duration
110, with alerting commencing at time t=X (with X>W).
Outgoing call C may be routed through multiple PSTN,
ISDN or wireless nodes, resulting in a longer processing
duration 120, with alerting commencing at time t=Y (with
Y>X). Lastly, the fourth outgoing call D also may be routed
through multiple nodes, which may be any combination of
PSTN, satellite, or wireless nodes, or may require an addi-
tional mobile paging message to locate a mobile telephone,
resulting 1n the comparatively longest processing time 1235,
with alerting commencing at time t=Z, (with Z,>Y).

One of the difficulties associated with the timing or
alerting scheme 100 of the prior art, as 1llustrated 1in FIG. 1A,
1s that different alerting times W, X, Y, and Z, result,
primarily due to the different processing time periods
required to place these independent calls to different loca-
tions or different directory numbers, with potentially ditfer-
ent network requirements. For many applications, these
different alerting times are undesirable and may be prob-
lematic. For example, 1f these calls are placed as part of a
dispatching service, outgoing call B 1s alerted first, while
outgoing call D 1s alerted last. This may result in B answer-

ing calls before D 1s even alerted, or may simply result in B
answering or receiving more calls than D. These situations
may both overload B with excess calls and deprive D of
needed calls, and may result 1n an inetficient allocation of
resources. Such different alerting times may also be notice-
able to a subscriber, resulting in possible consumer irritation
if their PSTN or PBX line rings considerably earlier than
their cellular telephone.

As a consequence, control over the timing of the alerting

of these independent, multiple leg calls 1s highly desirable.
In accordance with the first related application, such timing

control 1s provided to result in concurrent or simultaneous

alerting of these independent, multiple leg calls. As dis-
closed 1n the first related application, the present mnvention

utilizes a new timing delay parameter, referred to as a ring
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start adjustment time (“RSAT”) parameter, to individually
and independently delay the start of processing of each
outgoing leg of the multiple outgoing legs. Such a timing
delay parameter 1s not provided 1n and i1s wholly indepen-
dent of the ANSI-41 specification or any other telecommu-
nications standard or specification. This new timing delay
parameter 1s also 1ndependent of any particular network
embodiment, and may be utilized to synchronize the alerting
of multiple telephones or lines of any type, including wire-

line or wireless.

FIG. 1B 1s a graphical diagram 1llustrating such a timing
scheme 150 for alerting of multiple outgoing communica-
fion sessions utilizing multiple, independent timing delay
parameters to provide control over the start of alerting, and
more specifically concurrent alerting, in accordance with the
invention disclosed 1n the first related application. As 1llus-
trated 1n FIG. 1B, an incoming call 105 1s received and
processed by a network switch when time (t) equals zero
(t=0). Following processing of the incoming call leg, at t=0,
call placement and other processing commences at variable
fimes for the four independent outgoing communication
sessions A, B, C and D. To achieve concurrent or simulta-
neous (approximately) alerting at time t=Z, for all commu-
nication sessions, in accordance with the present invention,
an 1ndividual timing delay parameter referred to as an
“RSAT” 1s utilized to delay the processing and correspond-
ing alerting of each leg of the multiple outgoing legs. As
illustrated 1n FIG. 1B, the processing of call leg D, which has
the comparatively greatest processing time 125, commences
immediately at time t=0, utilizing a first time delay param-
eter 112 equal to zero (RSAT=0), such that alerting of call
leg D will then commence at time t=Z, (approximately).
Next, utilizing a second timing delay parameter 121 equal to
(Z,-Y), (RSAT=(Z,-Y)), the processing of call leg C
(having processing time 120) does not commence immedi-
ately at time t=0 but instead commences at time t=(Z,-Y),
with (Z,-Y) greater than zero, such that alerting of call leg
C will also commence at time t=Z, (approximately). Next,
utilizing a third timing delay parameter 111 equal to (Z,-X),
(RSAT=(Z,-X)), the processing of call leg, A (having pro-
cessing time 110) does not commence immediately at time
t=0 or at time t=(Z,-Y), but instead commences at time
t=(Z,—-X), with (Z,-X) greater than (Z,-Y), such that alert-
ing of call leg C will also commence at time t=Z,
(approximately). Lastly, utilizing a fourth timing delay
parameter 116 equal to (Z,—W), (RSAT=(Z,-W)), the pro-
cessing of call leg B (having processing time 115) does not
commence immediately at time t=0, at time t=(Z,-Y) or at
time t=(Z,—-X), but instead commences at time t=(Z,-W),
with (Z,—W) greater than (Z,—X), such that alerting of call
leg B will also commence at time t=Z, (approximately).

As 1llustrated above, utilizing an independent timing
delay parameter for each outgoing leg of the plurality of
outgoing call legs, control over the start of alerting of each
outgoing call leg 1s provided, and as 1llustrated, such alerting
will commence at approximately the same time. Approxi-
mate (rather than exact) control is expected (such as
approximately concurrent or simultaneous alerting), as call
processing times (reference numbers 110, 115, 120 and 125)
may also vary from time to time and from call to call,
depending upon network conditions (such as congestion),
and depending upon other environmental conditions (such as
mobile telephones roaming 1n or out of a given service arca
at any given time). In addition, depending upon how the
timing delay parameters are derived or implemented by a
service provider, corresponding timing delays or other tim-
ing adjustments also may not be exact, again resulting in
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approximate control (such as approximate concurrent
alerting) in actual practice or usage.

As may be apparent from a comparison of FIG. 1B with
FIG. 1A, 1n accordance with the invention of the first related
application, for concurrent alerting, those outgoing call legs
having a comparatively longer processing and routing time
will have a comparatively shorter timing delay parameter.
For example, to provide for concurrent alerting at time t=72,,
outgoing call leg D, which has the comparatively longest

processing time (reference number 125), correspondingly
has the comparatively shortest timing delay parameter 112
of zero. In contrast, also to provide concurrent alerting at
time t=Z,, outgoing call leg B, which has the comparatively
shortest processing time (reference number 115), corre-
spondingly has the comparatively longest timing delay
parameter 116 of (Z,—W). As a consequence, for concurrent
alerting, a timing delay parameter may be viewed as
inversely proportional to the processing and routing time of
its corresponding outgoing call leg. A given timing delay
parameter, of course, will have other values and proportional
relationships depending upon the type of control desired to
be implemented, 1n addition to a concurrent alerting type of
control, as discussed in greater detail below.

In addition, the values for the timing delay parameters
may have two different forms 1n the preferred embodiment.
The values discussed above have been relative time delay
parameters, providing an increment or period of time rela-
tive to the start of outgoing call leg routing (at time t=0).
Values for time delay parameters may also be expressed in
an absolute form, such as 10:43:02 a.m., 10:43:04 a.m., and
so on, thereby also providing synchronizing information for
the various outgoing call legs. As used herein, however,
values for the timing delay parameters shall be considered
relative to the start of processing of outgoing call routing (at
time t=0) or, as discussed below, a (second) portion of a
timing delay parameter relative to a start of alerting of a first
outgoing call leg (e.g., at a time t=Z,).

FIG. 2 1s a graphical diagram 1illustrating a concurrent
alerting timing scheme for multiple outgoing communica-
fion sessions in accordance with the present invention, with
varying no answer time parameters for purposes of example,
and follows directly from FIG. 1B. Referring to FIG. 2,
utilizing their respective timing delay parameters discussed
above, the various outgoing call legs A, B, C and D are
concurrently alerted at time t=Z,. If unanswered, each of
these outgoing call legs A, B, C and D will continue to be
alerted for a predetermined period of time known or referred
to as a “no answer time” (“NAT”). As exemplary illustra-
tions 1 FIG. 2, outgoing call legs B and D have,
respectively, no answer times 130 and 140, cach having a
duration equal to time period E, with alerting commencing
at time t=Z, and terminating if unanswered a time t=(Z,+E);
outgoing call leg C has a no answer time 135 having a
duration equal to time period F, with alerting commencing at
time t=Z, and terminating if unanswered a time t=(Z,+F),
with F>E 1illustrated in FIG. 1B; and outgoing call leg A has
a no answer time 140 having a duration equal to time period
G, with alerting commencing at time t=7, and terminating
if unanswered a time t=(Z,+QG), with G>F>E as illustrated in
FIG. 2. For concurrent alerting, these various no answer time
periods may be selected or determined 1n a variety of ways,
such as varied (as illustrated), equal, or as otherwise desired
or as speciiied by a subscriber. For example 1n FIG. 2, all
outgoing call legs could have equal no answer times, such as
all equal to time period F.

Continuing to refer to FIG. 2, upon the expiration of these
various no answer time periods, the outgoing call legs A, B,




US 6,366,660 Bl

9

C and D may be treated or handled m various ways,
depending upon their respective no answer termination

triggers 131, 136, 141 and 146. As discussed 1n greater detail
below, for example, such termination triggers may specily,
and preferably specily, following expiration of a no answer
time period, that the respective call 1s released, as illustrated
in FIG. 2 (and also preferably implemented for the other
alerting patterns of FIGS. 3-5). Under other circumstances,
such termination triggers may provide for other call han-
dling instructions, such as rerouting of an outgoing call leg
to another secondary DN (not separately illustrated in FIG.
2).

FIG. 3A 1s a graphical diagram illustrating a sequential
alerting timing scheme for multiple outgoing communica-
fion sessions 1n accordance with the present invention. As
illustrated 1 FIG. 3A, each outgoing call leg has its same
processing and routing time as previously illustrated, and
outgoing call leg A 1s to be alerted first, at time t=Z7,,
followed by outgoing call leg B at time t=(Z,+H), which is
then followed by outgoing call leg C at time t=(Z,+I), and
lastly followed by outgoing call leg D at time t=(Z,+J). For
this timing pattern of sequential alerting, given the respec-
five processing times for the outgoing call legs, each out-
going call leg may have a different timing delay parameter
than previously utilized (in reference to FIGS. 1B and 2A).
More specifically, outgoing call leg A has a timing delay
parameter 109 equal to zero (RSAT=0); outgoing call leg C
has a timing delay parameter 122 equal to (Z,-U) (RSAT=
(Z,-U)), with (Z,-U)>0; outgoing call leg D has a timing
delay parameter 126 equal to (Z,-V) (RSAT=(Z,-V)), with
(Z,-V)>(Z,-U); and outgoing call leg B has a timing delay
parameter 124 equal to Z, (RSAT=Z,), with Z,>(Z,-V).

Continuing to refer to FIG. 3A, each outgoing call leg A,
B, C and D has a respective no answer time (NAT) parameter
150, 152, 154, and 156 which, as illustrated 1n this case, are
equal to each other and have a duration equal to H. As
illustrated, alerting of outgoing call leg A commences at time
t=7.,, and if unanswered, with 1ts NAT ,=H, alerting contin-
ues until time t=(Z,+H), at which time alerting is ceased and
outgoing call leg A 1s released, utilizing termination trigger
151. At the same time t=(Z,+H), alerting of outgoing call leg
B commences, and 1f unanswered, with its NAT ;=H, alert-
ing continues until time t=(Z,+I) (where I=2H), at which
fime alerting 1s ceased and outgoing call leg B 1s released,
utilizing termination trigger 153. Alerting of outgoing call
leg C then commences at time t=(Z,+I), and if unanswered,
with its NAT .=H, alerting continues until time t=(Z,+J)
(where J=3H), at which time alerting is ceased and outgoing
call leg C 1s released, utilizing termination trigger 1585.
Alerting of outgoing call leg D then commences at time
t=(Z,+J), and if unanswered, with its NAT,=H, alerting
continues until time t=(Z,+K) (where K=4H), at which time
alerting 1s ceased and outgoing call leg D 1s released,
utilizing termination trigeger 157.

As may be apparent from FIG. 3A, as alerting 1s ceased
for one outgoing call leg, alerting begins for a different
outgoing call leg. Not separately 1llustrated 1n FIG. 3A, the
respective NAT parameters of the outgoing call legs may be
varied and different from each other, to produce different
sequential alerting patterns having varying time periods of
alerting of the outgoing call legs. In addition, with knowl-
edge (or estimates) of the processing time periods
(approximately) for each outgoing call leg, and given the
desired relative time for commencement of alerting of the
ogrven outgoing call leg depending upon the selected alerting
pattern (such as alerting commencing sequentially at Zj,
(Z,+H), (Z,+]), and (Z,+J) for the sequential alerting illus-
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trated in FIG. 3A), corresponding RSAT values may be
determined arithmetically for each outgoing call leg.

With reference to FIG. 3A discussed above, and with
reference to FIGS. 4-8§ discussed below, 1t should be noted
that 1n any given situation, processing times for outgoing
call legs may be sufficiently short that, for any given
outgoing call leg and selected alerting pattern, its processing
and routing may not begin until after alerting has com-
menced for other call legs. Such a situation 1s illustrated in
FIG. 3B for sequential alerting, in which processing times
for all outgoing call legs are small and approximately equal.

As 1llustrated in FIG. 3B, given such equal processing and
routing time periods 158 for all call legs (or given negligible
processing and routing time periods), for sequential alerting,
the RSAT values for each successive outgoing call leg are
equal to various combinations of the RSAT and NAT values
of the previously routed call legs, namely, RSAT,,, ;\=RSAT
oy tNAT . As 1llustrated in FIG. 3B, with a special case ot
RSAT, 146 equal to zero, and with equal no answer time
periods for all outgoing call legs, each successive RSAT

value 1s equal to an integer multiple of the NAT value:
RSAT, (147)=NATA; RSAT_,. (148)=RSAT_,+NAT,

=2(NAT,); and RSAT, (149)=RSAT_ +NAT_-=3(NAT,).
While such an analysis 1s not separately 1llustrated for FIGS.
4 and 5, such an equivalent analysis with various combina-
tions of RSAT and NAT values will be readily apparent to
those skilled 1n the art, such as, for example, RSAT,,,, ;)=
RSAT,,,+NAT,,/2 for the cascade alerting ot FIG. 4, and
NAT,=RSAT,  ;y+NAT, ,;yfor the pyramid alerting
scheme of FIG. 5.

FIG. 4 1s a graphical diagram illustrating a cascade
alerting timing scheme for multiple outgoing communica-
fion sessions 1n accordance with the present invention. For
such a cascade alerting scheme, while certain call legs are 1n
the process of being alerted, other, additional call legs
commence alerting, such that there 1s an “overlap” in the
alerting of the various outgoing call legs. Again, depending,
upon the selected pattern of cascade alerting, RSAT and
NAT values may be varied from those illustrated as
examples 1 FIG. 4. Also for purposes of example, as
illustrated 1n FIG. 4, each outgoing call leg has 1ts same
processing and routing time as previously illustrated.

Also 1nstead of concurrent alerting, for the cascade alert-
ing pattern 1llustrated 1in FIG. 4, the alerting of the various
outgoing call legs overlap, with outgoing call leg A 1s to be
alerted first, at time t=7Z,, and 1if A 1s unanswered, followed
by outgoing call leg B at time t=(Z,+L), which if A and B
are unanswered, 1s then followed by outgoing call leg C at
time t=(Z,+M), and when A, B and C are unanswered, lastly
followed by outgoing call leg D at time t=(Z,+N). For this
pattern of cascade alerting, given the respective processing
times for the outgoing call legs, each outgoing call leg may
have a different timing delay parameter than previously
utilized or discussed. In addition, while as illustrated each
outgoing call leg has an equal NAT parameter, depending
upon the selected pattern of cascade alerting, the NAT values
for each outgoing call leg may also be varied.

More specifically, as illustrated 1n FIG. 4, outgoing call
lee A has a timing delay parameter 174 equal to zero
(RSAT=0); outgoing call leg C has a timing delay parameter
176 equal to (Z,—CC) (RSAT=(Z,-CC)), with (Z,-CC) >0);
outgoing call leg D has a iming delay parameter 177 equal
to (Z,-BB) (RSAT=(Z,-BB), with (Z,-BB)>(Z,-CC)); and
outgoing call leg B has a timing delay parameter 175 equal
to (Z,—AA) (RSAT=Z,-AA), with (Z,-AA)>(Z,-BB)).

For this exemplary cascade alerting, only outgoing call
leg A 1s alerted beginning at time t=Z.,, with a timing delay
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174 equal to zero (RSAT ,=0), with a no answer time 162
equal to M (NAT ,=M), and alerting of A ceased if outgoing
call legs A and B remain unanswered at time t=(Z,+M) (with
M=2L as an example), at which time outgoing call leg A is
released, utilizing termination trigger 163. If outgoing call
leg A has not been answered previously, outgoing call leg B
is alerted beginning at time t=(Z,+L), following a timing
delay 175 equal to (Z.-AA) (RSAT.=(Z,-AA)), where
[.=M/2, with a no answer time 164 also equal to M (NAT ;=
M), and alerting of B ceased if call legs A (prior to
t=(Z,+M)), B, and C remain unanswered at time t=(Z,+N)
(with N=3L=3M/2, for this example), at which time outgo-
ing call leg B 1s released, utilizing termination trigger 1635.
If outgoing call legs A and B have not been answered
previously, outgoing call leg C 1s alerted beginning at time
t=(Z,+M), following a timing delay 176 equal to (Z,—CC)
(RSAT =(Z,-CC)), where N=3M/2, with a no answer time
166 also equal to M (NAT =M), and alerting of C ceased if
call legs B (prior to t=(Z,+M)), C and D remain unanswered
at time t=(Z,+0) (with O=4L=2M, for this example), at
which time outgoing call leg C 1s released, utilizing termi-
nation trigger 167. Lastly, if outgoing call legs A, B and C
have not been answered previously, outgoing call leg D 1s
alerted beginning at time t=(Z,+N), following a timing delay
177 equal to (Z,—BB) (RSAT z=7Z,-BB), where N=31L.=3M/
2, with a no answer time 168 also equal to M (NAT ,=M),
and alerting of D ceased if call legs C (prior to t=(Z,+0))
and D remain unanswered at time t=(Z,+P) (with P=51=
5M/2, for this example), at which time outgoing call leg D
1s released, utilizing termination trigger 169.

FIG. 5 1s a graphical diagram illustrating an exemplary
pyramid alerting timing scheme for multiple outgoing com-
munication sessions in accordance with the present inven-
tion. As will be apparent from the discussion below, pyramid
alerting differs from cascade and sequential alerting by
varying both NAT and RSAT values, allowing the next
outgoing call alerting to begin during the alerting of the
previous outgoing call leg, with alerting of all outgoing call
legs continuing to be maintained (if unanswered) until a
predetermined period of time has elapsed.

As 1llustrated 1n FIG. 5B, each outgoing call leg has 1its
same processing and routing time as previously 1llustrated.
Again, mstead of concurrent alerting, for this pyramid
alerting pattern, only outgoing call leg A 1s alerted beginning
at time t=7Z., and if unanswered, followed by alerting of
outgoing call leg B at time t=(Z5;+Q), and if A and B are
unanswered, followed by alerting of outgoing call leg C at
time t=(Z;+R), and lastly, if A, B and C are unanswered,
followed by alerting of outgoing call leg D at time t=(Z,+S).
For this pattern of pyramid alerting, given the respective
processing times for the outgoing call legs, each outgoing,
call leg may have a different timing delay parameter than
previously utilized or discussed. More specifically, outgoing,
call leg A has a timing delay parameter 184 equal to zero
(RSAT=0); outgoing call leg C has a timing delay parameter
186 equal to (Z,-FF) (RSAT=(Z,-FF)), with (Z,-FF)>0;
outgoing call leg D has a timing delay parameter 187 equal
to (Z,—EE) (RSAT=(Z, -EE)), with (Z,-EE)>(Z,-FF); and
outgoing call leg B has a timing delay parameter 185 equal
to (Z;—DD) (RSAT=Z;-DD), with (Z;-DD)>(Z;-EE).

For the pyramid alerting scheme 1llustrated 1in FIG. 5, for
alerting of the outgoing call legs to be cumulative, each
outgoing call leg has an individual no answer time parameter
which 1s different than the NAT parameters of the other
outgoing call legs, and different from the NAT parameters
utilized or discussed previously. More specifically, outgoing,
call leg A has a NAT parameter 190 equal to time period T
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(NAT ,=T), such that when alerting commences at time t=7,,
if all of the outgoing call legs remain unanswered, alerting
of outgoing call leg A will continue until time t=(Z5+T). If
outgoing call leg A has not yet been answered by time
t=(Z5+Q), alerting of outgoing call leg B commences, with
a NAT parameter 192 equal to time period (T-Q) (NAT ;=
(T-Q), with Q>0), such that when alerting of B commences
at time t=(Z5;+Q), if all of the outgoing call legs remain
unanswered, alerting of outgoing call leg B will continue
until time t=(Z;+T). Similarly, if outgoing call legs A and B
have not yet been answered by time t=(Z,+R), alerting of
outgoing call leg C commences, with a NAT parameter 194
equal to time period (T-R) (NAT .=(T-R), with (T-R)<(T-
Q)), such that when alerting of C commences at time
t=(Z;+R), if all of the outgoing call legs remain unanswered,
alerting of outgoing call leg C will continue until time
t=(Z;+T). Lastly, if outgoing call legs A, B and C have not
yet been answered by time t=(Z,+S), alerting of outgoing
call leg D commences, with a NAT parameter 196 equal to
time period (T-S) (NAT ,.=(T-S), with (T-S)<(T-R)), such
that when alerting of D commences at time t=(Z5+S), if all
of the outgoing call legs remain unanswered, alerting of
outgoing call leg D will continue until time t=(Z5;+T). In the
event that the call legs remain unanswered, utilizing termi-
nation triggers 191, 193, 195 and 197, upon expiration of the
corresponding NATs, respective outgoing call legs A, B, C
and D will be released.

FIG. 6 1s a block diagram illustrating a first system
embodiment 200 1n accordance with the present invention.
The system 200 includes one or more mobile switching
centers (“MSCs”) 215 and one or more wireline switching
centers 205, which may also be connected via trunk and
signaling lines to each other and to a broader network 210,
such as a PSTN or ISDN network providing multiple
telecommunication connections to other locations, such as
providing a link to satellite 235. The system 200 also
includes a database 220, which 1s preferably connected or
coupled to a wireline switching center 205 and to a MSC
215. A database 220 may also be directly included or
integrated within the various switching centers 205 and 2185.
The wireline switching center 205 1s also generally con-
nected to a plurality of telephones 240 or other customer
premise equipment, while the MSCs 215 (via base stations
or other wireless transceivers, not separately illustrated)
typically have a wireless link to the various mobile units
230, such as cellular telephones within a particular geo-
ographic region. In addition, while the wireline and mobile
switching centers 205 and 215 are usually physically sepa-
rated due to regulatory and other historical reasons, these
switching centers may also be combined 1nto one or more
switching centers having both wireline and wireless func-
tionalities.

Continuing to refer to FIG. 6, an incoming call directed to
a primary DN may be received by either the wireline
switching center 2035 or one of the mobile switching centers
215. The switching center 205 or 215 then transmits a
request to database 220 for an alerting list containing the
secondary directory numbers associated with the primary or
pilot DN (such as a termination list). In accordance with the
present mvention, the database 220 transmits a response to
the corresponding switching center 205 or 215, containing
or listing the associated DNs and each of their corresponding
parameters (one set of parameters for each associated DN),
including each of their timing delay parameters (RSAT
values), no answer time parameters (NAT values), and no
answer termination trigger parameters. Utilizing these cor-
responding parameters, the switching center 205 or 215
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begins the processing and routing of the associated outgoing,
call legs, with such processing and routing of each outgoing
call leg delayed according to its corresponding timing delay
parameter, and unless one of the call legs 1s answered, with
cach such outgoing call leg allowed to be alerted according
to 1ts no answer time parameter, followed by release accord-
ing to 1ts no answer termination trigger parameter, as 1llus-

trated above with respect to FIGS. 2-5.

For example, for pyramid alerting, for an incoming call to
a pilot DN at a MSC 215, an outgoimng leg for a mobile 230
outside its serving area (served by another MSC 215) may
be routed immediately with no delay (e.g., an RSAT=0),
with a NAT of 15 seconds and a release or drop for a no
answer termination trigger; 1 unanswered, then followed by
routing a second outgoing leg having multiple PSTN con-
nections with a three second delay (e.g., an RSAT=3.0), with
a NAT of 12 seconds and a release or drop for a no answer
termination trigger; 1f both previous call legs are
unanswered, then followed by routing a third, wireline call
with a six second delay (e.g., an RSAT=6.0), with a NAT of
9 seconds and a release or drop for a no answer termination
trigger; and if all three previous call legs are unanswered,
then followed by routing a fourth, mobile call within its
serving area with a nine second delay (e.g., an RSAT 9.0),
with a NAT of 6 seconds and a release or drop for a no
answer termination trigger. Depending upon the accuracy of
the parameters utilized, the multiple outgoing call legs will
have a pyramid alerting scheme or pattern, with alerting
fimes staggered by three seconds each, and if unanswered,
alerting ceasing and the outgoing call legs released approxi-
mately six seconds following the commencement of alerting
of the last outgoing call leg. Other values of the various
parameters may also be utilized, to provide other types or
patterns of alerting. Additional details of operation of the
system 200 are discussed in greater detail below.

FIG. 7 1s a block diagram 1illustrating a second, preferred
system embodiment 300 for wireless communication in
accordance with the present invention, such as for ANSI-41
flexible alerting. In this system 300, the mobile switching
centers 215 are represented by two types of MSCs. The first
type of MSC, referred to as an mncoming call or originating
MSC 310, directly provides service to the mobile units 230
within 1ts designated or predetermined geographic region
330. The second type of MSC, referred to as a serving MSCs
315, provides service to mobile units 230 which have
traveled or roamed into their designated or predetermined
gecographic regions 340 and 350. A stand-alone home loca-
tion register (“HLR”) 320 is utilized in this preferred
embodiment, among other things, to implement the database
220 and other ANSI-41 signaling functionality. The various
MSCs 310 and 3135 are preferably connected to the HLLR 320
via ANSI-41 signaling interfaces and corresponding links
325. As 1n the system of FIG. 6, the various MSCs 310 and
315 are also connected or coupled to a wireline switching,
center 205 and to a network 210, for multiple network
connections, such as PSTN, ISDN, or satellite connections.

As 1ndicated above, a user or subscriber typically defines
their alerting group of secondary telephone numbers (or
other directory numbers). These secondary DNs are those
numbers that the subscriber would like alerted when their
pilot or other primary DN 1s called. Such secondary DNs
included 1n a user defined alerting group or termination list
may also be divided into different groupings or sets based
upon their potentially differing routing requirements. For
example, the wireless and wireline groupings may be
utilized, along with subsets of these groupings, such as
wireless DNs served by MSCs other than the originating,
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MSC 310. In accordance with the mnvention disclosed 1n the
first related application, four types of exemplary routing
ogroups or situations are utilized, with their corresponding
timing delay parameters for providing concurrent alerting:
oroup 1, wireline DNs, which may be located locally,
regionally, nationally or internationally; group 2, wireless
DN 1n a location served by the originating MSC 310; group
3, wireless DNs 1n a location served by a serving MSC 3135;
and group 4, wireless DNs served from a location 1n which
its data or other information 1s located on a different HLLR,

1.e., on an HLR other than HLR 320.

Conftinuing to refer to FIG. 7, when an originating MSC
310 recerves an incoming call to or otherwise designating a
pilot DN or other primary directory number, the originating
MSC 310 transmits a query or other message to an HLR 320.
Such a query 1s typically 1n the form of a data packet, and
includes a reference to the pilot DN or other primary DN.
While the operation of the system 300 i1s explained with
reference to an originating MSC 310, 1t should be under-
stood that any MSC 2185, at any given time, may be serving
as either or both an originating MSC 310 or a serving MSC
315. The incoming call to the originating MSC 310 may be
a wireless call, from one of the mobile units 230, or may be
a wireline call originating from the network 210, such as a
PSTN call. In the preferred embodiment, utilizing the ANSI-
41 speciiication, the query transmitted by the originating
MSC 310 to the HLR 320 1s a “LocationRequest”, which 1s
an operation used by an originating MSC 310 to obtain call

treatment 1nstructions from the HLLR 320, and 1s 1nitiated
with a “TCAP INVOKE (LAST), carried by a TCAP

QUERY WITH PERMISSION package, and includes cor-
responding mandatory and optional parameters as defined in
the ANSI-41 specification for a LocationRequest INVOKE,
such as pilot DN, billing 1dentification, and originating MSC
1dentifier.

Utilizing its database, the HLR 320 first determines
whether the pilot or primary DN 1s for a flexible alerting
oroup or other multi-leg communications group, and 1if so,
prepares a response or other message containing the sec-
ondary DNs (of the user’s or subscriber’s defined alerting
group), and further containing their corresponding
parameters, such as RSAT values, NAT values, and termi-

nation triggers, in accordance with the present invention.
The HLR 320 then transmits, back to the originating MSC

310, a response data packet having a listing of secondary
DNs with each of their corresponding parameters (RSAT
values, NAT values, and termination triggers). In the pre-

ferred embodiment, RSAT and NAT values are designated 1n
one second i1ncrements, utilizing an 8 bit parameter, from
zero to 255 seconds.

To provide a selected alerting pattern for all of these
secondary DNs i1n accordance with the present invention,
such as concurrent, pyramid, sequential and cascade
alerting, the originating MSC 310, utilizing the information
contained in the response data packet (the listing of second-
ary DNs and each of their corresponding parameters), begins
the processing and routing of each outgoing call leg to each
secondary DN, with: (1) such processing and routing
delayed (if at all) according to each secondary DN’s respec-
tive timing delay parameter; (2) alerted for the duration of its
no answer time parameter, unless an outgoing call leg has
been previously answered; and (3) released or otherwise
treated according to 1ts no answer termination trigger, also
unless another outgoing call leg has been previously
answered. If and when one of these outgoing call legs 1s
answered, the originating MSC 310 connects the calling
party (incoming leg) to that answered outgoing leg, followed
by releasing the remaining outgoing legs and ceasing their
alerting.
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As 1ndicated above, the processing and routing of these
outgoing call legs, mn the preferred embodiment, may be
divided into four groups: (1) wireline secondary DNs; (2)
wireless secondary DNs 1n a geographical location 330
served by the originating MSC 310; (3) wireless secondary
DNs in a geographical location (340 or 350) served by a
serving MSC 3185; and (4) wireless secondary DNs served
from a location in which its data or other information is
located on a different HLLR, 1.e., on an HLR other than HLLR
320, such as an HLR of a different service provider. In
addition, timing delay parameters may also be determined,
at least initially, based upon these four groupings of the
outgoing call legs, as discussed 1n greater detail below.

The processing and routing of the first two groups of
secondary DNs are relatively straightforward. For wireline
secondary DNs, the originating MSC 310 waits a predeter-
mined period of time (if any) corresponding to each wireline
seccondary DN’s timing delay parameter, and then routes
cach such call through the network 210, such as a PSTN or
ISDN network. Similarly, for wireless secondary DNs 1n a
gecographical location 330 served by the originating MSC
310, the originating MSC 310 waits a predetermined period
of time (if any) corresponding to each wireless secondary
DN’s timing delay parameter, and then routes each such call
to the mobile units 230 within its geographic region 330
which correspond to each such wireless secondary DN.

For the third group 1n which wireless secondary DNs are
in a geographical location served by a serving MSC 3135,
such as regions 340 or 350 1illustrated 1n FIG. 7, additional
processing 1s typically required. As mobile units 230 power
on, a signal 1s typically transmitted between the mobile unit
230 and the MSC serving the geographic region 1n which the
mobile unit 1s located, which may be an originating MSC
310 or a serving MSC 315, which signal indicates that the
mobile unit 230 1s within that service region. In addition,
when an originating MSC 310 receives a call for one of its
mobile units 230, it typically transmits a request (or page) to
that mobile unit 230 to verity its location prior to allocating
its resources (such as a wireless channel) and connecting the
wireless call. As these various mobile units 230 travel and
roam out of the geographic region 330 served by its origi-
nating (or “home”) MSC 330, and move into regions 340 or
350 served by other MSCs referred to as the serving MSCs
315, the mobile units 230 and the serving MSCs 315 also
exchange such location information. For any given call, the
serving MSC 315 assigns each such roaming mobile unit
230 a temporary local directory number (“TLDN”) for use
within 1ts serving geographic region 340 or 350. The serving
MSC 315 also transmits this location information to the
HILR 320. The HLR 320 maintains and logs this information
as each such mobile unit 230 may roam 1n and out of the
various geographic regions, such as regions 330, 340 and
350, and stores such information by typically updating a
memory pointer designating the particular serving MSC 315
corresponding to the secondary DN of the roaming mobile

unit 230.

As a consequence, when the HLR 320 receives a query
from an originating MSC 310 concerning an alerting group
corresponding to a primary DN, such as an ANSI-41
LocationRequest, the HLLR 320 may have information indi-
cating that a particular mobile unit 230 of the alerting group
1s or was last known to be 1n a region 340 or 350 of a serving
MSC 315. The HLR 320 then transmits a routing request to
the serving MSC 315 for the particular mobile unit 230
(having the corresponding secondary DN of the alerting
group), such as an ANSI-41 RoutingRequest INVOKE,

requesting a TLDN to correspond to the particular roaming
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mobile unit 230. The serving MSC 315 assigns such a TLDN
to the particular roaming mobile unit 230, and transmits this
TLDN information to the HLLR 320, such as in an ANSI-41
RoutingRequest RETURN RESULT data packet. This

TLDN information (instead or in lieu of a secondary DN) is
then included 1n the location response data package trans-
mitted by the HLR 320 to the originating MSC 310, as
mentioned above, with a corresponding parameters (RSAT,
NAT and termination triggers). As the originating MSC 310
processes and routes the outgoing call legs to the secondary
DNs of the alerting group with their corresponding timing
delays, the originating MSC waits the predetermined period
of time designated by the corresponding timing delay
parameter (if any), and then processes and routes the out-
coing call leg to the particular roaming mobile unit 230
utilizing 1ts TLDN. Such a call may be routed from the
originating MSC 310 to the serving MSC 315 through either
a direct signaling and trunk connection 335, if it exists, or
may be routed through the network 210, such as the PSTN.

Outgoing call legs for the fourth type of secondary DN of
an alerting group, which are wireless secondary DNSs served
from a location in which its data or other information 1is
located on a different HLR (i.e., on an HLR other than HLR
320, such as an HLR of a different service provider), in the
preferred embodiment, are processed and routed similarly to
secondary DNs of the first group. More specifically, when an
alerting group includes a wireless secondary DN corre-
sponding to a mobile unit 230 served by an HLR other than
HILR 320, the HLLR 320 has no further information regarding
that particular mobile unit 230, as ANSI-41 does not support
direct signaling or other information connections between
different HLRs. The particular mobile unit 230 (served by a
different HLR) is essentially unknown the HLR 320, the
HLR 320 simply has a secondary DN for this mobile unit
230 within 1ts database corresponding to the primary DN. As
a consequence, this secondary DN 1s treated similarly to a
wireline DN (the first group), such that an outgoing call leg
for such a wireless secondary DN (served by a different
HLR) is routed by the originating MSC 310, after waiting a
predetermined period of time (if any) corresponding to its
timing delay parameter, through the network 210, similarly
to any PSTN or other network call, such that the network
210 presumably then routes that call to the originating MSC
and corresponding HLLR which serves that secondary DN.
This type of routing may have a comparatively long pro-
cessing time before the mobile unit 230 1s alerted, as such
processing may include a corresponding exchange of infor-
mation such as paging between that mobile unit 230 and its
originating MSC. As such, for an alerting pattern such as
concurrent alerting, the timing delay parameter may be equal
to zero for such an outgoing call leg to a wireless DN served

by a different HLR, as 1llustrated above for outgoing call leg
D in FIGS. 1B and 2.

As may be apparent from the above discussion, the
various timing delay parameters assoclated with any given
secondary DN may vary considerably, depending upon how
the outgoing call leg to that secondary DN 1s to be routed at
any given time, and depending upon other network and
environmental factors. For example, an outgoing call leg to
a mobile unit 230 may have a longer processing and routing
time for a first call, which may require a paging transmission
to the mobile unit 230, than for a second call, which may not
require such a paging transmission. As a consequence, for a
concurrent alerting pattern, outgoing call leg placement for
the first call may have a smaller timing delay parameter,
while outgoing call leg placement for the second call may
have a greater timing delay parameter, such that the ultimate
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alerting for both types of calls would be approximately
concurrent. At any given time, moreover, the various mobile
units 230 within an alerting group may be travelling 1n and
out of different serving areas, also resulting in variable
processing and routing times. Processing and routing times
for network calls, such as wireline secondary DNs (group 1)
and wireless secondary DNs served by another HLR (group
4) may also have a significant variance at any given time,
depending upon network conditions such as possible or
actual congestion of a network 210.

Because of such a potential for variance of these timing
delay parameters, values for these parameters may be estab-
lished 1n a variety of ways, and may be changed or normal-
1zed on a dynamic basis depending upon actual service
conditions to provide the selected alerting pattern, such as
concurrent alerting, sequential alerting, cascade alerting, or
pyramid alerting. For example, the various timing delay
parameters for each definable type or grouping of secondary
DN, such as for groups one through four outlined above,
may be initially determined or established empirically by a
particular service provider. Such an empirical determination,
also for example for concurrent alerting, may result 1n: a
fiming delay parameter of zero for group four outgoing call
legs (for wireless DNs served by another HLR); a timing
delay parameter of four seconds for group three outgoing
call legs (wireless DNs served by a serving MSC 315); a
fiming delay parameter of seven seconds for group two
outgoing call legs (wireless DNs served by an originating
MSC 310); and a timing delay parameter of twelve seconds
for group one outgoing call legs (wireline DNs served by a
network 210). For any given secondary DN, its timing delay
parameter may vary depending upon 1ts location, such as
whether 1ts mobile unit 230 has roamed out of the geo-
ographic area served by an originating MSC 310 and 1nto a
gecographic area served by a serving MSC 315. In addition,
such timing delay parameters may also be varied based upon
any chosen or desired type or pattern of alerting, such as
pyramid, sequential or cascade alerting, 1n addition to con-

current alerting.

The various timing delay parameters may also be varied
based upon actual usage and subscriber feedback. For
example, for a concurrent alerting pattern, a particular
subscriber may find that within his or her alerting group, the
cellular telephone rings 2 seconds later than the home office
telephone. For more accurate concurrent alerting, the timing
delay parameter for the cellular telephone may be decreased
by two seconds, or the timing delay parameter for the home
office telephone may be increased by two seconds.

The various parameters utilized with the present
invention, such as RSAT, NAT and termination triggers, may
also be implemented into a system 200 or 300 1n a variety
of ways. For example, initial values may be programmed
into an HLR 320 or other database 220 by a service provider
during the 1nitial programming establishing the subscriber’s
alerting group. These values may also be varied over time
by, for example, dynamic calculations by a processor (FIG.
8) within the HLR 320 prior to responding to the originating
MSC 310 with the listing of secondary DNs and correspond-
ing timing delay parameters. In addition, a user interface
may be provided for a subscriber to personally vary these
values, for example, through an interactive voice or keypad
menu. Once established and properly functioning to provide
appropriate control over the start of alerting, such as
concurrent, pyramid, sequential or cascade alerting (or as
close an approximation thereto as may be reasonably
achieved), the various parameters, for any given secondary
DN and its potential locations (such as home and different
roaming areas), may remain relatively static.
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In addition, the values for the various parameters may
have two different forms 1n the preferred embodiment. The
values discussed above have been relative parameters, pro-
viding an increment or period of time relative to the start of
outgoing call leg routing (at time t=0). Values for the various
parameters may also be expressed 1n an absolute form, such

as 10:43:02 a.m., 10:43:04 a.m., and so on, thereby also
providing synchronizing information for the various outgo-
ing call legs.

As mentioned above, 1n the preferred embodiment, a
location query from an originating MSC 310 to an HLR 320
1s a data packet 1n accordance with the ANSI-41 specifica-
tions for a LocationRequest. Conversely, however, there 1s
no provision within the ANSI-41 specification for an HLR
320 to transmit a timing delay parameter, 1n accordance with
the present invention, to an MSC 310. There 1s also no
provision within ANSI-41 for an HLR 320 to transmit a no
answer time parameter, on a per secondary DN basis, to an
MSC 310. In addition, in the preferred embodiment of
system 300 as mentioned above, these parameters are trans-
mitted as 8 bit values, referred to as an RSAT (Ring Start
Adjustment Time) or NAT (No Answer Time). As a
consequence, 1n the preferred embodiment, the list of sec-
ondary DNs associated with a primary DN, and their cor-
responding RSAT and NAT values, are transmitted as a data
packet from the HLLR 320 to the originating MSC 310 having
a modified ANSI-41 format.

More particularly, the RSAT values are defined, in accor-
dance with the mvention of the first related application, as a
new parameter independent of or modifying ANSI-41 ,
whereby this information (secondary DNs and correspond-
ing RSAT values), is transmitted by an HLR to an originat-
ing MSC within a “TerminationList” ANSI parameter of a
“LocationRequest RETURN RESULT” (“LRRR”)
operation, reported with a TCAP RETURN RESULT
(LAST) and carried in a TCAP RESPONSE package. Within
the Terminationlist parameter, there are three sub-
parameters utilized 1 the present invention for designation
of secondary DNs, namely, PSTN terminations (for groups
one and four);, local terminations (for group two); and
intersystem terminations (for group three). In turn, within
cach of these sub-parameters, an RSAT value 1s included for
cach secondary DN, as a new parameter, along with other
ANSI parameters (such as a digits parameter). Innumerable
other formats, fields or parameters transmitting such timing
information may also be utilized without departing from the
spirit and scope of the present invention.

Also 1 accordance with the preferred embodiment of the
present invention, the various NAT values (also encoded as
an 8 bit value) and termination triggers corresponding to a
orven secondary DN are also transmitted from an HLR 320
to an originating MSC 310 within a data packet having a
form such as a modified LRRR discussed above. More
particularly, in the preferred embodiment, and as disclosed
in the second related application, the no answer time param-
eter 1s also transmitted within the TerminationList parameter
or field, with an individual correspondence to a secondary
DN. This individual NAT value 1s different from the global
NAT value transmitted as a separate NoAnswerTime param-
cter of ANSI-41 , which provides a single NAT value for all
outgoing call legs, and which cannot provide the variable
alerting patterns of the present invention or the control over
secondary treatment of the invention of the second related
application. While the no answer termination triggers of the
present invention may also be included within the Termina-
tionlist parameter, in contrast, 1n the event that all of the
termination triggers are the same for all outgoing call legs,
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the no answer termination trigger of the present invention
may be included within the Termination Triggers parameter

of an ANSI-41 LRRR.

FIG. 8 1s a block diagram 1illustrating an apparatus
embodiment 400 in accordance with the present invention.
As discussed 1n greater detail below, such an apparatus 400
may be included within, or distributed among, an MSC (310

or 315) or HLR 320 of a system 300, or may be included
within, or distributed among, a switching center 205 or 215
and database 220 of system 200. The apparatus 400 includes
a processor 410, a network interface 415, and a memory 420.
The network nterface 415 1s utilized to receive an mncoming
call leg to a pilot DN or primary DN, and to transmit the
plurality of outgoing call legs to the secondary DNs asso-
ciated with a primary DN. For example, in system 300, the
network interface 415 may be couplable to the network 210
(via a trunk and signaling line) for transmission and recep-
tion of PSTN calls, and couplable to an antenna for trans-
mission and reception of wireless calls. The memory 420
may be a magnetic hard drive, an optical storage device, or
any other type of data storage apparatus. The memory 420
1s used to store information pertaming to primary DNSs, such
as all associated secondary DNs and theirr timing delay
parameters, and other call placement and routing informa-
fion. The memory 420 performs such information storage

comparable to the information storage of the database 220 or
HLR 320.

Continuing to refer to FIG. 8, the processor 410 may
include a single integrated circuit (“IC”), or may include a
plurality of integrated circuits or other components
connected, arranged or grouped together, such as
microprocessors, digital signal processors (“DSPs”), appli-
cation specific integrated circuits (“ASICs™), associated
memory (such as RAM and ROM), and other ICs and
components. As a consequence, as used herein, the term
processor should be understood to equivalently mean and
include a single processor, or arrangement of processors,
microprocessors, controllers, or some other grouping of
integrated circuits which perform the functions discussed
above and also discussed 1n detail below with reference to
FIGS. 9 and 10, with associated memory, such as micro-
processor memory or additional RAM, ROM, EPROM or
E“PROM. The methodology of the invention, as discussed
above with reference to FIGS. 1-7 and as discussed below
with reference to FIGS. 9 and 10, may be programmed and
stored, 1n the processor 410 with its associated memory and
other equivalent components, as a set of program instruc-
fions for subsequent execution when the processor 410 is
operative (i.e., powered on and functioning).

As mentioned above, such an apparatus 400 may be
included within, or distributed among, an MSC (310 or 315)
or HLR 320 of a system 300, or may be mncluded within, or
distributed among, switching centers 205 or 215 and data-
base 220 of system 200. For example, when included within
the system 200, the various switching centers 205 and 215
may 1ncorporate the database 220; 1n that event, the appa-
ratus 400 may be completely included within either the
wircline switching center 205 or the wireless switching
center 215. Also for example, when included within the
system 300, the apparatus 400 may distributed among the
originating MSC 310 and the HLR 320, with the memory
420 incorporated within the HLR 320, with the processor
410 having components within the originating MSC 310 and
the HLR 320, and with the network interface 415 incorpo-
rated within the MSC 310 (or 315). In such a distributed
embodiment for the system 300, the apparatus 400 would
also 1nclude corresponding ANSI-41 signaling interfaces
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within the originating MSC 310 and the HLR 320, for
communication of the various requests and responses dis-
cussed above.

In summary, the apparatus 400 for providing variable
alerting patterns for multiple leg telecommunication
sessions, includes, first a network interface 415 for reception
of an incoming call leg designating a primary directory

number and for transmission of an outgoing call leg; second,
a memory 420 having a plurality of secondary directory
numbers associated with the primary directory number, and
for each secondary directory number of the plurality of
secondary directory numbers, further having a correspond-
ing timing delay parameter, a corresponding no answer time
parameter, and a corresponding no answer termination trig-
oer; and third, a processor 410 coupled to the memory and
the network interface. The processor, when operative,
includes program instructions to differentially process and
route each outgoing call leg associated with each secondary
directory number, of the plurality of secondary directory
numbers, according to 1ts corresponding timing delay
parameter, and the processor having further instructions to,
unless an outgoing call leg of the plurality of outgoing legs
has been answered, alert each outgoing call leg for a time
period of its corresponding no answer time parameter and,
upon an expiration of the time period, treat each outgoing
call leg according to its corresponding no answer termina-
fion trigger.

More specifically, the processor 410 includes program
instructions to wait an initial predetermined period of time,
determined by a smallest timing delay parameter of a
plurality of corresponding timing delay parameters, and
following the iitial predetermined period of time, to route
a first outgoing call leg to a first secondary directory number,
of the plurality of secondary directory numbers, correspond-
ing to the smallest timing delay parameter. The processor
410 1ncludes further program instructions to wait a subse-
quent predetermined period of time, determined by a next
smallest timing delay parameter of the plurality of corre-
sponding timing delay parameters, and following the sub-
sequent predetermined period of time, to route an outgoing
call leg to another secondary directory number, of the
plurality of secondary directory numbers, corresponding to
the next smallest timing delay parameter, until a sooner to
occur of either a routing of all outgoing call legs corre-
sponding to the plurality of secondary directory numbers or
an answering of an outgoing call leg of the plurality of
outgoing call legs.

FIG. 9 1s a flow diagram 1llustrating a method embodi-
ment 1n accordance with the present invention. Beginning
with start step 500, the method begins with the reception of
an incoming call leg designating a primary DN, step 5035,
such as a pilot DN of the ANSI-41 specification. Next, in
step 510, the method determines all secondary DNs associ-
ated with the primary DN. As indicated above, this 1s usually
performed 1n the preferred embodiment through a query to
the HLR 320, such as an ANSI-41 LocationRequest. Fol-
lowing step 510, for each secondary DN, the method deter-
mines a corresponding timing delay parameter, a corre-
sponding no answer time parameter, and a corresponding no
answer termination trigger parameter, for a selected alerting
pattern, step 515, such as RSAI, NAT and termination
tricger values, for a selected pattern such as cascade,
pyramid, sequential or concurrent alerting. Next, in step 520,
the method determines whether there are more secondary
DNs remaining which require determination of correspond-
ing parameters, and if so, the method returns to step 515 to
determine these parameters. The method continues to repeat
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steps 515 and 520 until all secondary DNs (associated with
the primary DN) have corresponding timing delay
parameters, corresponding no answer time parameters, and
corresponding no answer termination triggers. When all
such secondary DNs have corresponding parameters 1n step
520, the method proceeds to differentially process, route and
alert each outgoing call leg to each secondary DN utilizing
the corresponding timing delay parameter and correspond-
Ing no answer time parameter, step 525. More specifically,
for each individual secondary DN, the method waits or
delays routing for a predetermined period of time, 1f any, as
designated 1n the corresponding timing delay parameter, and
then proceeds to immediately route and alert an outgoing

call leg to that secondary DN.

Continuing to refer to FIG. 9, the method then determines
whether any previously routed outgoing call leg has been
answered, step 530. If one of the outgoing call legs has been
answered 1n step 530, the method may end, return step 555.
When none of the previously routed outgoing call legs have
been answered 1n step 530, the method determines whether
the no answer time parameter has expired for any of the
previously routed outgoing call legs, step 535. If the no
answer time period has elapsed 1n step 535, the method then
releases that outgoing call leg, step 540. When a no answer
fime period has not elapsed 1n step 535, and following step
540, the method determines whether outgoing call legs to
additional secondary DNs remain to be routed and alerted,
step 545. When there are remaining call legs to be routed 1n
step 545, the method returns to step 525 to differentially
process, route and alert the next outgoing call leg. When
there are no remaining call legs to be routed in step 545, the
method determines whether there are remaining outgoing
call legs which should be monitored, step 550. When there
are remaining outgoing call legs to be monitored 1n step 550,
the method returns to step 530, to monitor answering and
expiration of no answer time parameters. When an outgoing
call leg has been answered 1n step 530, or when there are no
more outgoing call legs to be monitored 1n step 3550, the
method may end, return step 53535.

FIG. 10 1s a flow diagram 1llustrating a preferred method
embodiment for wireless communication in accordance with
the present invention. Beginning with start step 600, the
method receives an mmcoming call leg designating a pilot
DN, step 6035, typically by an originating MSC 310. Next, a
location request speciiying the pilot DN 1s transmitted,
preferably from an originating MSC 310 to a HLLR 320 using,
an ANSI-41 LocationRequest, step 610. The location request
1s received, preferably by the HLR 320, step 615, and all
secondary DNs of a flexible alerting group designated by the
pilot DN are determined, step 620, also preferably by the
HILLR 320. Next, TLDNs of any roaming mobile units
(associated with secondary DNs), if any, are determined,
step 625. As mentioned above, 1n the preferred embodiment,
this 1s accomplished by the HLR 320 transmitting a Rout-
ingRequest to a serving MSC 315, which 1n turn provides a
corresponding TLDN to the HLR 320 in a RoutingRequest
RETURN RESULT.

Next, in step 630, timing delay parameters, no answer
fime parameters and termination trigger parameters are
determined (as RSAT, NAT and Termination Trigger param-
eter values), for each secondary DN and any associated
TLDNSs (if any), also preferably by the HLR 320. A Loca-
tionRequest RETURN RESULT including RSAT, NAT and
termination trigger parameter values for each secondary DN

(and any associated TLDNs (if any)) is transmitted, prefer-
ably by the HLLR 320 to the originating MSC 310, step 635.

The LocationRequest RETURN RESULT, including RSAT,
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NAT and termination trigger parameter values, for each
secondary DN (and any associated TLDNs (if any)) is
received, preferably by the originating MSC 310, step 640.

Following reception of the LRRR having RSAT, NAT and

termination trigger parameter values in step 640, the method
begins corresponding differential processing and routing of
cach outgoing call leg corresponding to each secondary DN

(and any associated TLLDNs, if any). More specifically, in
step 645, the method waits a predetermined period of time,
if any, determined by the smallest RSAT value of the LRRR,
and immediately following that predetermined period of
time (if any), the method routes and alerts an outgoing call
leg to the secondary DN associated with this smallest RSAT
value, step 650. Steps 645 and 650 are preferably performed
by the originating MSC 310, and as an example, includes the
routing and alerting of outgoing call leg D of FIG. 2 and
outgoing call leg A of FIGS. 3A-5, having an RSAT value
equal to zero (i.e., no waiting in step 645).

Confinuing to refer to FIG. 10, in step 655, the method
then determines whether any previously routed outgoing call
leg has been answered. As discussed above, if one of the
previously routed outgoing call legs has been answered in
step 655, the method may end, return step 690. When none
of the previously routed outgoing call legs have been
answered 1n step 655, the method determines whether a NAT
parameter has expired for any of the previously routed
outgoing call legs, step 660. If the no answer time period has
clapsed in step 660, the method then releases that outgoing
call leg or otherwise treats that outgoing call leg according
to 1fs no answer termination trigeer parameter, step 6635.
When a no answer time period has not elapsed 1n step 660,
and following step 665, the method then determines whether
outgoing call legs to additional secondary DNs remain to be
routed and alerted, step 670. When there are remaining call
legs to be routed 1n step 670, the method determines whether
a next smallest RSAT time period has expired for routing
another outgoing call leg to an additional secondary DNs or
TLDNs, step 675. If an RSAT time period has not yet
expired 1 step 675, the method returns to step 6355 to
continue to monitor previously routed call legs. When the
next smallest RSAT time period has elapsed 1n step 6735, the
method processes, routes and alerts the outgoing call leg to
the secondary DN having that next smallest RSAT value,
step 680, and returns to step 655 to continue to route and/or
monitor outgoing call legs. When there are no remaining call
legs to be routed 1n step 670, the method determines whether
there are remaining outgoing call legs which should be
monitored, step 685. When there are remaining outgoing call
legs to be monitored in step 685, the method returns to step
655, to monitor answering and expiration of no answer time
parameters. When an outgoing call leg has been answered 1n
step 655, or when there are no more outgoing call legs to be
monitored 1n step 685, the method may end, return step 690.

Steps 640 through 6835 are preferably performed by the
originating MSC 310, and as an example, includes the
processing, routing and alerting 1illustrated 1n FIG. 4: for
example, following processing and routing of outgoing call
leg A(RSAT value equal to zero) in steps 645 and 650, while
monitoring the previously routed outgoing call legs for
answering and expiration of corresponding NATs, the
method (in steps 675 and 680) waits until time period 176
has elapsed, then routes outgoing call leg C, having an RSAT
value equal to (Z,—-CC); followed by waiting until time
period 177 has elapsed, then routing outgoing call leg D,
having an RSAT value equal to (Z,-BB); followed by
waiting until time period 175 has elapsed, then routing
outgoing call leg B, having an RSAT value equal to (Z,-
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AA). The method (as preferably implemented in an origi-
nating MSC 310), in steps 655, 660, 665 and 685, then
continues to monitor these outgoing call legs for answering
and NAT expiration, such that i1if any call leg remains
unanswered, the MSC 310 releases call leg A at time
(Z,+M), followed by releasing call leg B at time (Z,+N),
followed by releasing call leg C at time (Z,+0), and followed
by releasing call leg D at time (Z,+P).

As may be apparent from the above discussion, the
system, apparatus and method of the present invention
provide significant advantages. First, 1n accordance with the
present mvention, control over patterns of alerting of mul-
tiple outgoing call legs 1s provided, such as providing
concurrent, pyramid, sequential or cascade alerting of the
outgoing call legs of a flexible alerting group. As a
consequence, use of the present mnvention avoids potential
problems which may arise 1n flexible alerting groups, and
provides greater control and selection concerning how out-
ogoing call legs are alerted and monitored 1n flexible alerting.
The use of the present mvention results 1n a more efficient
allocation of resources, both of the consumer and of the
service provider. In addition, use of the present mmvention
avolds potential consumer irritation and dissatisfaction
which may arise when the various members of a flexible
alerting group may not be alerted as desired.

In addition, the apparatus, method and system of the
present mvention also are user friendly, with the control of
the alerting patterns occurring transparently to a user and
within a system embodiment. Lastly, the apparatus, method
and system are dynamic and responsive to changing envi-
ronmental and user conditions which may arise 1n wireline
or wireless communication systems, such as potentially
changing locations of mobile telephones.

From the foregoing, 1t will be observed that numerous
variations and modifications may be effected without depart-
ing from the spirit and scope of the novel concept of the
invention. It 1s to be understood that no limitation with
respect to the specific methods and apparatus illustrated
herein 1s intended or should be inferred. It 1s, of course,
intended to cover by the appended claims all such modifi-
cations as fall within the scope of the claims.

We claim:

1. A method for providing variable alerting patterns for
multiple leg telecommunication sessions, the method com-
Prising;

(a) receiving an incoming call leg designating a primary
directory number;

(b) determining a plurality of secondary directory num-
bers associated with the primary directory number;

(¢) for each secondary directory number of the plurality of
secondary directory numbers, determining a corre-
sponding timing delay parameter, a corresponding no
answer time parameter, and a corresponding no answer
termination trigger parameter;

(d) unless a previously routed outgoing call leg has been
answered, differentially processing and routing each
outgoing call leg associated with each secondary direc-
tory number, of the plurality of secondary directory
numbers, according to its corresponding timing delay
parameter, to form a plurality of outgoing call legs; and

(e) unless an outgoing call leg of the plurality of outgoing
legs has been answered, alerting each outgoing call leg
for a time period of its corresponding no answer time
parameter and, upon an expiration of the time period,
treating each outgoing call leg according to 1ts corre-
sponding no answer termination trigger.
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2. The method of claim 1, wherein step (b) further
COmMPrises:

fransmitting a location request.
3. The method of claim 1, wherein step (c) further
COMPriSEs:

transmitting a location request return result containing,
for each secondary directory number of the plurality of
secondary directory numbers, the corresponding timing
delay parameter, the corresponding no answer time
parameter, and the corresponding no answer termina-
tion trigger parameter.

4. The method of claim 1, wherein step (d) further

COMPrises:

(d1) waiting an initial predetermined period of time,
determined by a smallest timing delay parameter of a

plurality of corresponding timing delay parameters;

(d2) following the initial predetermined period of time,
routing a first outgoing call leg to a first secondary
directory number, of the plurality of secondary direc-
tory numbers, corresponding to the smallest timing
delay parameter;

(d3) waiting a subsequent predetermined period of time,
determined by a next smallest timing delay parameter
of the plurality of corresponding timing delay param-
cters,

(d4) following the subsequent predetermined period of
time, routing a outgoing call leg to another secondary
directory number, of the plurality of secondary direc-
tory numbers, corresponding to the next smallest tim-
ing delay parameter; and

(d5) repeating steps (d3) and (d4) until a first to occur of
either a routing of all outgoing call legs corresponding,
to the plurality of secondary directory numbers or an
answering of an outgoing call leg of the plurality of
outgoing call legs.

5. The method of claam 1 wherein the timing delay
parameter 1s a ring start adjustment time contained as a
parameter within a Termination List of a modified ANSI
compatible LocationRequest RETURN RESULT.

6. The method of claim 1 wherein the no answer time
parameter 1s contained as a parameter within a Termination
List of a modified ANSI compatible LocationRequest
RETURN RESULT.

7. The method of claim 1 wherein the determination of
cach corresponding time delay parameter and each corre-
sponding no answer time deflnes a concurrent alerting
pattern for the plurality of outgoing call legs.

8. The method of claim 1 wherein the determination of
cach corresponding time delay parameter and each corre-
sponding no answer time defines a sequential alerting pat-
tern for the plurality of outgoing call legs.

9. The method of claam 1 wherein the determination of
cach corresponding time delay parameter and each corre-
sponding no answer time defines a cascade alerting pattern
for the plurality of outgoing call legs.

10. The method of claim 1 wherein the determination of
cach corresponding time delay parameter and each corre-
sponding no answer time defines a pyramid alerting pattern
for the plurality of outgoing call legs.

11. The method of claim 1 wherein each corresponding no
answer termination trigger 1s a release of a corresponding,
outgoing call leg.

12. A system for providing a variable alerting pattern for
multiple leg telecommunication sessions, the system com-
prising:

a database, the database having stored in a memory a

plurality of secondary directory numbers associated
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with a primary directory number, and for each second-
ary directory number of the plurality of secondary
directory numbers, further storing in the memory a
corresponding timing delay parameter, a corresponding
no answer time parameter, and a corresponding no
answer termination trigger; and

a switching center coupled to the database, the switching
center further having an interface for receiving an
incoming call leg designating the primary directory
number and, unless a previously routed outgoing call
leg has been answered, for differentially processing and
routing each outgoing call leg associated with each
secondary directory number, of the plurality of second-
ary directory numbers, according to its corresponding
timing delay parameter, to form a plurality of outgoing
call legs; and unless an outgoing call leg of the plurality
of outgoing legs has been answered, for alerting each
outgoing call leg for a time period of its corresponding
no answer time parameter and, upon an expiration of
the time period, for treating each outgoing call leg
according to its corresponding no answer termination
trigger.

13. The system of claim 12, wherein the switching center

transmits a location request to the database.

14. The system of claim 12, wherein the database trans-
mits to the switching center a location request return result
containing, for each secondary directory number of the
plurality of secondary directory numbers, the corresponding,
fiming delay parameter, the corresponding no answer time
parameter, and the corresponding no answer termination
frigger.

15. The system of claim 12, wherein the switching center
waits an 1nitial predetermined period of time, determined by
a smallest timing delay parameter of a plurality of corre-
sponding timing delay parameters; following the 1nitial
predetermined period of time, the switching center routes a
first outgoing call leg to a first secondary directory number,
of the plurality of secondary directory numbers, correspond-
ing to the smallest timing delay parameter; and wherein the
switching center waits a subsequent predetermined period of
fime, determined by a next smallest timing delay parameter
of the plurality of corresponding timing delay parameters,
and following the subsequent predetermined period of time,
the switching center routes a outgoing call leg to another
secondary directory number, of the plurality of secondary
directory numbers, corresponding to the next smallest tim-
ing delay parameter, until a sooner to occur of either a
routing of all outgoing call legs corresponding to the plu-
rality of secondary directory numbers or an answering of an
outgoing call leg of the plurality of outgoing call legs.

16. The system of claim 12 wherein the timing delay
parameter 1s a ring start adjustment time contained as a
parameter within a Termination List of a modified ANSI
compatible LocationRequest RETURN RESULT.

17. The system of claim 12 wherein the no answer time
parameter 1s contained as a parameter within a Termination
List of a modified ANSI compatible LocationRequest
RETURN RESULT.

18. The system of claim 12 wherein a specification of each
corresponding time delay parameter and each corresponding
no answer time defines a concurrent alerting pattern for the
plurality of outgoing call legs.

19. The system of claim 12 wherein a specification of each
corresponding time delay parameter and each corresponding
no answer time deflnes a sequential alerting pattern for the
plurality of outgoing call legs.

20. The system of claim 12 wherein a specification of each
corresponding time delay parameter and each corresponding
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no answer time defines a cascade alerting pattern for the
plurality of outgoing call legs.

21. The system of claim 12 wherein a specification of each
corresponding time delay parameter and each corresponding
no answer time deflnes a pyramid alerting pattern for the
plurality of outgoing call legs.

22. The system of claim 12 wherein each corresponding
no answer termination trigger 1s a release of a corresponding
outgoing call leg.

23. The system of claim 12, further comprising;:

wherein the database transmits a request to a second

switching center for determining a temporary local
directory number for a roaming mobile unit corre-
sponding to a secondary directory number of the plu-
rality of secondary numbers.

24. The system of claim 12, wherein the database 1s a
home location register and wherein the switching center 1s a
mobile switching center.

25. An apparatus for providing variable alerting patterns
for multiple leg telecommunication sessions, the apparatus
comprising:

a network interface for reception of an mncoming call leg

designating a primary directory number and for trans-
mission of an outgoing call leg;

a memory having a plurality of secondary directory
numbers associated with the primary directory number,
and for each secondary directory number of the plu-
rality of secondary directory numbers, further having a
corresponding timing delay parameter, a corresponding
no answer time parameter, and a corresponding no
answer termination trigger; and

a processor coupled to the memory and the network
interface, wherein the processor, when operative,
includes program instructions to differentially process
and route each outgoing call leg associated with each
secondary directory number, of the plurality of second-
ary directory numbers, according to its corresponding,
timing delay parameter to form a plurality of outgoing
call legs; and the processor having further mstructions
to, unless an outgoing call leg of the plurality of
outgoing legs has been answered, alert each outgoing,
call leg for a time period of 1ts corresponding no answer
fime parameter and, upon an expiration of the time
period, treat each outgoing call leg according to its
corresponding no answer termination trigger.

26. The apparatus of claim 25, wherein the processor
includes program 1instructions to wait an initial predeter-
mined period of time, determined by a smallest timing delay
parameter of a plurality of corresponding timing delay
parameters, and following the initial predetermined period
of time, to route a first outgoing call leg to a first secondary
directory number, of the plurality of secondary directory
numbers, corresponding to the smallest timing delay param-
cter; and wheremn the processor includes further program
Instructions to wait a subsequent predetermined period of
time, determined by a next smallest timing delay parameter
of the plurality of corresponding timing delay parameters,
and following the subsequent predetermined period of time,
to route an outgoing call leg to another secondary directory
number, of the plurality of secondary directory numbers,
corresponding to the next smallest timing delay parameter,
until a sooner to occur of either a routing of all outgoing call
legs corresponding to the plurality of secondary directory
numbers or an answering of an outgoing call leg of the
plurality of outgoing call legs.

27. The apparatus of claim 25 wherein the timing delay
parameter 1s a ring start adjustment time contained as a
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parameter within a Termination List of a modified ANSI
compatible LocationRequest RETURN RESULT.

28. The apparatus of claim 25 wherein the no answer time
parameter 1s contained as a parameter within a Termination
List of a modified ANSI compatible LocationRequest
RETURN RESULT.

29. The apparatus of claim 25 wherein a specification of
cach corresponding time delay parameter and each corre-
sponding no answer time defines a concurrent alerting
pattern for the plurality of outgoing call legs.

30. The apparatus of claim 25 wherein a specification of
cach corresponding time delay parameter and each corre-
sponding no answer time defines a sequential alerting pat-
tern for the plurality of outgoing call legs.

31. The apparatus of claim 25 wherein a specification of
cach corresponding time delay parameter and each corre-
sponding no answer time defines a cascade alerting pattern
for the plurality of outgoing call legs.

32. The apparatus of claim 25 wherein a specification of
cach corresponding time delay parameter and each corre-
sponding no answer time defines a pyramid alerting pattern
for the plurality of outgoing call legs.

33. The apparatus of claim 25 wherein each correspond-
Ing no answer termination trigger 1s a release of a corre-
sponding outgoing call leg.

34. The apparatus of claim 25, wherein the memory 1s
embodied within a home location register and wherein the
network 1nterface and the processor are embodied within a
mobile switching center.

35. A system for providing variable alerting patterns for
outgoing call legs for flexible alerting service, the system
comprising:

a home location register, the home location register hav-
ing stored in a memory a plurality of secondary direc-
tory numbers associated with a pilot directory number,
and for each secondary directory number of the plu-
rality of secondary directory numbers, further storing 1n
the memory a corresponding ring start adjustment time
(RSAT) parameter, a corresponding no answer time
(NAT) parameter, and a corresponding no answer ter-
mination trigger; and

a mobile switching center coupled to the home location
register, the mobile switching center further having an
interface for receiving an incoming call leg designating
the pilot directory number and for differentially pro-
cessing and routing each outgoing call leg associated
with each secondary directory number, of the plurality
of secondary directory numbers, according to 1ts cor-
responding RSAT parameter, to form a plurality of
outgoing call legs; and unless an outgoing call leg of
the plurality of outgoing legs has been answered, for
alerting each outgoing call leg for a time period of its
corresponding no answer time parameter and, upon an
expiration of the time period, for treating each outgoing
call leg according to 1ts corresponding no answer
termination trigger.

36. The system of claim 35, wherein the mobile switching
center transmits an ANSI compatible LocationRequest to the
home location register.

37. The system of claim 35, wherein the home location

register transmits to the mobile switching center a modified
ANSI compatible LocationRequest RETURN RESULT
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contaming, for each secondary directory number of the
plurality of secondary directory numbers, the corresponding
RS AT parameter, the corresponding NAT parameter, and the
corresponding no answer termination trigger.

38. The system of claim 35, wherein the mobile switching
center waits an initial predetermined period of time, deter-
mined by a smallest RSAT parameter of a plurality of
corresponding RSAT parameters; following the 1nitial pre-

determined period of time, the mobile switching center
routes a first outgoing call leg to a first secondary directory
number, of the plurality of secondary directory numbers,
corresponding to the smallest RSAT parameter; and wherein
the mobile switching center waits a subsequent predeter-
mined period of time, determined by a next smallest RSAT
parameter of the plurality of corresponding RSAT
parameters, and following the subsequent predetermined
period of time, the mobile switching center routes an out-
ogoing call leg to another secondary directory number, of the
plurality of secondary directory numbers, corresponding to
the next smallest RSAT parameter, until a sooner to occur of
either a routing of all outgoing call legs corresponding to the
plurality of secondary directory numbers or an answering of
an outgoing call leg of the plurality of outgoing call legs.

39. The system of claim 35 wherein the timing delay
parameter 1s a ring start adjustment time contained as a
parameter within a Termination List of a modified ANSI
compatible LocationRequest RETURN RESULT.

40. The system of claim 35 wherein the no answer time
parameter 1s contained as a parameter within a Termination
List of a modified ANSI compatible LocationRequest
RETURN RESULT.

41. The system of claim 35 wherein a specification of each
corresponding time delay parameter and each corresponding
no answer time defines a concurrent alerting pattern for the
plurality of outgoing call legs.

42. The system of claim 35 wherein a specification of each
corresponding time delay parameter and each corresponding
no answer time defines a sequential alerting pattern for the
plurality of outgoing call legs.

43. The system of claim 35 wherein a specification of each
corresponding time delay parameter and each corresponding
no answer time defines a cascade alerting pattern for the
plurality of outgoing call legs.

44. The system of claim 35 wherein a specification of each
corresponding time delay parameter and each corresponding
no answer time deflnes a pyramid alerting pattern for the
plurality of outgoing call legs.

45. The system of claim 35 wherein each corresponding,
no answer termination trigger 1s a release of a corresponding
outgoing call leg.

46. The system of claim 35, wherein the home location
register transmits a request to a serving mobile switching
center for determining a temporary local directory number
for a roaming mobile unit corresponding to a secondary
directory number of the plurality of secondary numbers.

47. The system of claim 46, wherein the home location
register transmits an ANSI compatible RoutingRequest to
the serving mobile switching center and receives an ANSI

compatible RoutingRequest RETURN RESULT from the
serving mobile switching center.
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